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IIOTEKJIO RA MATEPl1JAJIOT OIl KOJ CE CJ)OPMm'Amt BYJIKAHCK!t{TE 
CTEmI: HA K01t1~ IIJIAHmLt 
E.E08B, P;r.ItSpcKo-I'eonomKH c1JsKynTeT - mTHn 
AHanMTM~KHTe nOAaTO~M (·HMKPO$H3H~rpa.cKHTe~ xeH~jCKHTet reo 
xeHMjcKMTe, reoxpOHonOUlKMTe ) sa aynKaHCK14Te cTeHM· OA KO.. y4lCKMOT ayn­
KaHCKH KOMnneKC, nOKa*yaaaT AeKa THe ce no COCTaa HHTepHeAHjapH~ AO 

KMcenM CTeHM co AocTa aaPMja6MneH cOAP ..aj Ha cMnM~MjYH AMOKCMA H aMC­

OK COAP ..aj Ha anKanMM a noce6Ho Ha KanMjYH. roneHMTe aapMja~MM ao 

cOAP..ajoT Ha rnaaHMTe eneHeHTM ao aynKaHcKMTe cTeHM 3a MCT COAP*aj Ha 

cMnH~HjYH ~MOKCMA. Mo*eMe Aa rM o6jacHHMe co ~OHTaMHHa~Hja M aCMMHna­

~Mja Ha CTeHM OA npMHapHaTa HarHa nOA06po OTKonKY co npo~ecMTe Ha 

41paK~MoHaTa KpMCTanM3a~Mja Ha npMHapHaTa HarHa. 

KaKo OCHoaHO npaw~Hje Koe oaAeKa ce nocTaayaa npeA Toa e cneAHoTo 

llAI1H AHAI1H3~PAHHTE CTEHH nPECTABYBAAT PEnPE3EHT HA " nPHHAPHHOT " PA­

CTOn ~11~ nAK CE THE llEP~BATH HA EllEH PACTOn nOC~POHAWEH CO CHI1HUHJYH 

llHOKC~ll BO npOUECHTE HA 41PAKUHOHATA KP~CTAI1H3AUHJA HA PACTOnOT( Crys­

tal liquid fractionation I. 

YTaPAeHaTa roneHa KOH~eHTpa~Mja Ha MHKoHnaTa6MnHMTe peTKM 3eHjM ao ay­

nKaHCKMTe CTeHM YKa*yea Ha HM30K CTeneH Ha.nap~MjanHo Tone~e Ha npw­

HapHMOT M3aop 60raT :co I1HI1E eneHeHTM, HnM Aa e paCTonOT HaCTaHan OA 
KOHTMHeHTanHa Kopa. 
KaKo 614 Ho.ene Aa oAroaopMHe Ha nOCTaaeHOTO npawa~e HajHanpeA HopaHe 
Aa ~o Ae~MHMpaHe MeCTOTO Ha $opHMpa~eTo Ha npHHapHHOT paCTon, OAHOCHO, 
nOTeKnOTO Ha.npHMapHMOT paCTon. 
npMHapHMOT paCTon 6M Ho*en Aa nOTeKHyaa OA 
I. all rOPHHTE llEnoBH HA rOPHHOT OHOTA~, 
2. 011 npETOnYBA~E HA KOHTHHEHTAI1HATA KOPA, 
3. all rPAHH4HOTO nOllPA4JE HA KOHTMHEHTAI1HATA KOPA H rOPHHOT 
OHOTA~,OllHOCHO, 011 llE110T HA rOPHHOT OHOTA~ co 3Ar~YPEHH KOPEHH 011 KO~­
T~HEHTAI1HA KOPA nA KAllE MHAHE rOI1EHO nI1ABE~E CO HATEP~JAI1 011 KOHTMH~H­
TAI1HATA KOPA CO nPHHECH HA nAPUMJAI1HO CTonEHA KOPA 011 rOPHHOT OHOTA~. 
.. 

1"? 
3a paapewyea~e Ha OeMe np06neMM HaA06po MOMaT Aa HM nocny.aT OAHOCTMT 
Ha peTKMTe 3eMjM BO nOeAHHM TMnOBM Ha eTeHM KaKO M 8enM~HHaTa Ha OAHO 
COT 87Sr I 86 Sr. 

MapaaeHaTa nMHMja Ha $paKIIHoHMpaHjeTo Ha HREE C TeWKMTe peTKH aeMjH 

KaKO 14 0ACYCT80TO Ha aHa"]HaTa HeraTM'eHa aHoManM] a Ha EYIJOnMj YMOT 

( to MCKnY"OK .0 T.paXH:TMTe ) Ij'HAMllM'paaT ~'OCToe~ ... Ha nH1C'."'AeH C'ljc,Te.. 

KOj ce Haaora 80 paeHOTe.a CO rpaHaT '" cn060AeH peaHAyaneH paCTon Ha 

nnarHOKnac. no nOAaTOIIHTe Ha WYLLIE.P.J 1977 l, npHTMCOKOT- eo ~eaK­
aM CMCTeMM 614 OAroeapan Ha oKony 15 K6, a _TO oAroeapa Ha Ana60"MHa 
OA oKony 40 AO 50 KM. Bpa 6a3a Ha reO$H3H"KHTe nOAaTOIIM 3a Ae6enMHaTa 
Ha KOHTHHeHTanHaTa Kopa ao 06naCTa Ha Ko*y$ nnaHHHa ( GIESE.P. and 
REUTTER.K.J., 1978 l, MOMeMe Aa aaKnY"HMe AeKa Taa Hee nOAe6ena OA 
40 KM. HefYToa HopaMe Aa HanOMeHeMe AeKa oeHe nOAaTOIIH ce oAHeeyeaaT 
Ha eeraWHa Ae6enHHa Ha KOHTHHeHTanHaTa Kopa, WTO 80 ee~oj cny"aj He 
ce HAeHTH"HH CO Ae6enMHaTa Ha KOHTMHeHT~nHaTa Kopa ao apeMeTO Ha $ope 
MMpa~eTO Ha MarMaTCKOTO OrHMWTe ( npeA 20 AO 30 MHnMOHM rOAHHH IKoja 
BO eeKo] cny"aj Toraw, KaKO pe3ynTaT Ha KOHTHHeHTanHaTa KonH3Hja 14 
nOCTKonH3MOHaTa KOMnpecHja, e 6Mna 3aAe6eneHa. 3a TaKea noroneMa Ae6e­
nHHa 360pyeaaT 14 Ana60KO aaee"eHHTe co epoaHjaTa eHCOKO HaAMrHaTH ro­
PHO KpeAHM TaopeaMHM-. 
npHTOa aKO npeAnOCTaeMMe AeKa KOHTMHeHTanHaTa Kopa He 6Hna nOAe6ena 
OA 40 KM ( cnM"HO KaKO cera ) Toraw Mo*eMe Aa 3aKnY"MMe AeKa nOTeKnOTO 
Ha npMMapHMOT H3eap 614 6Mno, epa 6a3a Ha Aoeera HaHeceHoTo, OA ropHM-
Te AenOBM Ha ropHMOT OMOTa~. 
roneMaTa COAp.MHa Ha KanMjYM eo eynKaHcKHTe CTeHM Ha Ko*y$ nnaHHHa, 
roneMaTa aaCTaneHOCT Ha nHnE eneMeHTMTe, KaKOM HreoxeMHjcKaTa AHCTPH­
6YIIHja Ha eneMeHTHT~ ( Ni, Cu, Co, Mg lKOH ee KapaKTepHeTM"HH 3a MaTe­
pHjanMTe OA ropHHOT oMoTa",He ja nOAp.yaaaT oaaa npeAnOCTaeKa. 
MeTO TaKa, aKO ro aaAp*MMe T8pAe~eTO AeKa lIenKonHMOT MaTepHjan nOTeK­
Hyaa OA ropHHOT OMOTa", KaKO peaynTaT Ha HeroaOTo naplIHjanHo Tone~" 
Toraw KaKO KpaeH peaynTaT Ha AepMeallMjaTa Ha o.oj MaTepHjan ~H 6Hn 
KOMnneKe KOj 614 Tpe6ano Aa e penaTMeHO 50raT eo 6a3H"HM eTeHH 14 eTeHH 
KOM ao eeojoT eOeTaa He 614 HMane norone"a KonH"HHa Ha cMnHIIHjYM AHOKe­
" 
12;' 
cMA OA 65 ~ , a WTO 80 HaWMOT npHMep Hee eny"aj. 
HaOTonHMOT OAHOC Ha 87 , Sr I 86sr , aKO MaTepHjanoT nOTeKHyea OA rOpHMO" 

OMOTa", 614 Tpe6ano Aa HMa epeAHoeTH HaMefy 0.702 14 0.704. 

no eeYWTe Heny6nHIIMpaHMTe nOAaTOIIM aa H30TonCKMOT OAHOC Ha 87Sr I 86S: 

80 ~ynKaHcKHTe eTeH" Ha KO*y$ KOM ce HaBoraaT Ha TepMTopHjaTa Ha rplIH" 

ja ( G.Elefteriadis, H.J.Lipolt l AoaaraMe AO 3aKnY"OK AeKa Toj He ja 

nOAp.yea npeAnocTaeKaTa AeKa lIenoKynHHoT, na 14 noroneMHOT Aen, MaTeI'M" 

jan eOAM nOTeKnO OA ropHMOT oMoTa", 6HAejKH oAHoeOT Ha HaOTonHTe Ha 

87Srl 86Sr MaHecya. 0.7088-0.7090. 

6MAejKH ja MeKnY"HaMe MO.HoeTa Aa' lIenoKynHHoT MaTepMjan nOTeKHyaa OA 

ropHHTe AenoaH Ha ropHMOT OMOTa", cera ie ja pa3rneAaMe MO.HoeTa AeKa 

TOj nOTeKHyea OA KOHTHHeTanHaTa Kopa. 

roneMaTa KOHlleHTpallHja Ha nHnE eneMeHTHTe OA eAHa eTpaHa, KaKO 14 reoxe 

HMjeMaTa AHCTpH6YIIHja Ha TMnH"HMTe nMTO$HnHM eneMeHTH ja nOAp*yaaaT 

87 86 
oaaa npeAnOCTaaKa, MefYToa ao TOj cny"aj M30TonHHOT OAHoe Ha sr/ sr 
614 Tpe6ano Aa HMa epeAHoeTM oKony 0.719 ( epeAHa BpeAHoeT Ha OAHoeOT 
87 86Sri Sr 3a ' .MaTepHJanMTe OA KOHTHHeHTanHaTa Kopa r Pauel ( 1974 ), 
a WTO ao H aWMOT npHMep Hee eny"aj. 
HajaepoBaTHa e npeMa Toa npeAnoeTaBKaTa AeKa npMMapHHOT MaTepHjan BOAH 
nOTeKno OA rpaHM~HOTO nOAPa~je Ha ropHHOT OMOTa~ H KOHTMHeHTanH8Ta 
Kopa, OAHOCHO, nOApa~jeTo 80 Moe WMaMe nnaae.e HI MaTepMjanoT OA rop­
HMOT OHOTa~ M HaTepMjan oA Ana50KMTe AenoBH Ha KOHTMHeHTanHaTa Kopa 
14 MewaHje Ha TMe pacTonM,. OBaa npeAnoeTaBKa ao HaHMOT eny"aj e Hajnp­

M$aTnMaa 14 Mo*e Aa nOHYAH HajnpM$aTnHBO 06jaeHYBa~e Ha nOTeKnOTO Ha 

MaTepMjanoT OA KOM ee $opMMpane eynKaHeKH~e-eTeHH Ha Ko*y$ nnaHMHa. 

Ha oeaa TepAe~e HajMHory YKa.YBa eenH"MHaTa Ha MaOTonHHOT OAHoe Ha 

87srl 86sr KOj ee Haaora nOMefy epeAHoeTHTe KOM ce THnH"HM aa HaTepM­

janHTe KOM aOAaT nOTeKno OA ropHMOT OMOTa" 14 HaTepMjanMTe KOM BOAaT 

nOTeKno OA npeTonyaaHje Ha KOHTMHeHTanHaTa Kopa. 

OA Apyra CTpaHa oaaa npeAnOCTaaKa ja nOAp.yea 14 roneMaTa KOHlleHTpaIlH­

ja Ha peTKHTe aeHjH eo aynKaHcKMTe CTeHH Ha Ko.y$, KaKO 14 MO.HOeTa Aa 

roneMaTa KonM~MHa Ha KanMjYM nOTeKHyaa OA npeToneHMTe AenOBH HI KOHTH­
HeHTlnHaTa Kopa. 
TapAe~eTO AeKa Ana60"MHaTa Ha "arMaTeKOTO orHMWTe M3"eeyaana 
1'.''' 
oKony 40 AO 45 KH ce nOKnonYBa co 3aKnY4YBa~aTa Ha ( Jakes i W1te, 
1969 ), AeKa naT~TCK~Te cep~~ ce ~opH~paaT Ha Ana50~~Ha OA oKony 40 
AO 45 KH Ha II 3pena II Kopa OA KOHTHHeHTaneH TN". 
KaKO 5~ ja nOTKpen~ne npeAnocTaaKaTa AeKa np~HapH~OT HaTep~jan KOj 
Aoaen AO ~opH~pa~e Ha ayn~aHcK~Te CTeH~ Ha Ko*y~ BOA~ nOTeKno OA rpa­
HM~HOTO nOApa~Je ~a KOHTHHeHTanHaTa Kopa H ropHHOT oMoTa~, ~e HaeeAe­
He HeKO~ nOAaTO~~ 3a ~30TonCK~OT OAHOC Ha 87Sr! 86Sr 3a noeA~H~ cep~~ 
Ha CTe"" ao nOeAMH" perMOHH. 
8enM~HHaTa Ha H30TonHHOT OAHOC Ha CTPOHijHJYMOT BO WOWOHHTCKH­
Te cepHH Ha OCTPOBCK~OT naK Ha 3anaAHa JanoH~ja ~3HeCYBa 0.705 AO o.n! 
( Rurasava , 1978 ).OBOj penaT~BHO roneH OAHOC 3a 08aK8HTe T~n08H Ha 
CTeH~ Kypacaaa ro 05jaCHYBa co npo~eC~Te Ha HarHaTCKaTa aC~H~na~~ja 
Ha c~jan~~H~Te npeKaH5p~jcK~ HaTep~jan~. 
BenH4HHaTa Ha M30TonCKHOT OAHOC Ha CTPOH~HjYHOT 80 nnHo~eHCKO 
KaapTapH~Te WOWOHHTe OA AHA~Te ~3HeCYBa 0.7042 (Noble, 1975 ) do 0.707 
vo ju~en Peru (Lefevre, 1977 ). 
BenH4HHaTa Ha H30TonHMOT OAHOC Ha CTPOHUMjYMOT 80 naTHTCKHTe 
cep~~ Ha 3a5ajKan~ja ~3H~CY8a OA 0.7051 AO 0.7063 ( TaYCOH H 3axapoa, 
1974). 08aa 8en~4~Ha Ha ~30TnOH~OT OAHOC Ha CTPOH~~jYHOT T~e ja n08­
p3y.aaT co nOTeKnOTO Ha MaTepHjanoT OA ropHMTe AeneSH Ha ropHHOT OHOTa 
HHajK~ r~ 80 053HP rope HaaeAeHHTe BpeAHOCTH 3a ~30TonH~OT 
OAHOC Ha CTPOHUHjYHOT sa noeAMHM THnOBH Ha CTeH" AoearaMe AO 3aKny~oK 
AeKa THe ce pa3n~KyaaaT OA BP~AHOCT~Te 3a 8ynKaHCK~Te CTeH~ Ha Ko*y~ 
nnaHHHa 
Oaaa pa3n~Ka e pe3ynTaT Ha pa3n~~HOTO HeCTO Ha ~opM~pa~eTO Ha np~Map­
HMOT MaTepMJan a KaKe pe3ynTaT H3 Toa wHaMe H pa3nMYHa aenMYMHa Ha 
COAP*aj Ha eneHeMT~Te OA rpynaTa Ha peTKHTe 3eHj~. 3a ~nYCTpa~~ja Ke 
rM Ha8eA~Me nOAaTo~MTe 3a COAP*MHaTa Ha peTKMTe 3eM1M BO noeAMHH CTe­
H~ oA naT~TCK~Te cepH~ Ha 3a5ajKan~ja ~ Ko.y~ nnaHHHa ( Ta5ena XXXXI II 
OA nOAaTo~HTe Ha8eAeH~ BO Ta5enaTa XXXXI II, jacHo ce rneAa 
A~Ka 80 BynKaHCKMTe CTeHM Ha Ko*y~ HMaMe AaneKY noroneMa KOnH~HHa Ha 
peTK~ ' 3eHj~ OTKonKY BO naT~TCK~Te cep~H Ha 3a5ajKan~ja KO~ ce ~OPH~­
paH~ OA cy5KpYCTanH~ MarH~.OBaa noroneHa KonH~HHa Ha peTKH 3eHjM e 
npeAM ce pe3ynTaT Ha pa3n~4HOTO HeCTO Ha nOCTaHOK Ha npB05~TH~OT paCTO 
" . C 
.. / 
Pa3nHYHaTa KonHYHHa HapeTKH 3eM1H, MHOiY noroneMa KOnHyHHa BO naTH­
THTe oTKonKY 80 KBap~naTMTMTe, e ceKaKo pe3ynTaT Ha roneMMTe aapHja­
~HM KOH ce npHCYTHM BO NarMaTCKHOT paCTon OA acneKT Ha npHMecH OA 
KpycTaneH MaTep~jan Mn~ Ha HerOBa KOHTaM~Ha~~Ja co HaTepMJan OA KOHTH­
HeHTanHa Kopa. 
TA6EnA XXXX III : COIlPJ[AJ HA PETKHTE 3EHJH BO nATHCKHTE CEPIfIf HA 

3A6AJKAnHJA TaYCOH, 1984 ) H BynKAHCKIfTE CTEHH HA 

KOIY~ nnAHIfHA (N.Kol1os, 1980 ) ( nnH ) 

EnEHEHT nATIfT nATI1T KBAPUIIATHT KBAPUIIATifT 

3A6AJKAnHJA KOllY~ 3A6AJKAJlltJA KOllYt 

La 70 104 61.4 62 
Ce 111 212 98.8 131 
Nd 45.6 82 37 52 
SIn 12.4 14.2 8 7.4 
Ell 1.8 2.6 1.8 
Tb 1.1 0.7 
Yb 2.9 2.5 2.2 2.0 
in 0.38 0.30 0.38 0.30 
Suma 273.30 418.7 230.9 257.2 
La!Yb 24.1 42 27.9 31 
reHepanHO Ho*eHe Aa 3aKny4~Me ~eKa aynKaHcKHTe CTeHH Ha Ko*y~ 
ce npOAYKT Ha npB05~TeH paCTon KOj 80A~ nOTeKno OA rpaH~~MOTO nOAPa~je 
Ha ropHHOT ONOTay H KOHTHHeHTanHaTa Kopa, OAHOCHO, OA nOAPayjeTo 80 Koe 
HNaNe roneHO nnaBe~e H a MaTep~janoT OA ropHHoT OMOTa~ H MaTePHJanOT 
Ha KopeHHTe ( HajAna50K~Te I AenO~M Ha kOHT~He ~anHaTa Kopa 3aeAHo, a 
KaKO pe3ynTa ~a roneMaTa SnoKoBcKa H3AeneHocT Ha KOl4THHeHTanHaTa Kopa 
H HepaeHoMepHoTo 3arHypY8a~e Ha OB~e SnOKOBH 80 ropHHOT OMOTay. 
156 
KaKO pe3ynTaT Ha HeeAHaKBMOT YAen Ha ABeTe CToneHM ta3H M Ha HepaBHO­
MepHaTa KOHTaMMHHpaHOCT Ha npMMapHMOT paCTO" HMaMe H nojaBYBa~e Ha pa3­
nM~HM TMnOSH Ha cTeHM, 13 ceKaKO M H8KHaAHa ~HeepeH~Hja4Mja. 
AHCManHaTa COAPMHHa Ha peTKHTe seMjH BO BynKaHcKHTe CTeHH H8 KOMY~ ce 
ceK8KO noce6Ha cne~H~MKa Koja Aonp8a Tpe6a Aa ce M3y4yBa~ a KaKO pe3Y­
"TaT Ha THe M3y~y~a~a ceKaKO AeKa nOAo6po Ke rH OC03HaeMe M caMHTe 
reHeTCKM MOMeHTH KON Aoaene AO topMHpa~e Ha aynKaHcKMoT KOMnneKC Ha 
KOMY$ nnaHHHa. 
np06neMoT Ha reHesaTa Ha BynKaHcKHTe CTeHM Ha KOMY. KaKO M 
"P06neMoT Ha oCTaHaTMTe CTeH" 60raTM co KanMjYM KON ce HaaoraaT BO 
nowHpoKOTO nOAPa4Je Ha erejcKMoT perHOH e AOCTa KOMnneKceH H TeMOK. 
HHe 08AeKa HanpaBH8Me Hanop Aa AOHeKaAe ro 06jacHMMe TOj np06neM HO 
He Ha8nerY8aj~M nOAeTanHO 80 tOPMMpa~eTO Ha noeAHHHTe THnOBH "Ha CTeHM 
KaKO H orpOMH"O.T 6poj Ha npeOAH nOMefy HH8. 6HAejRH sa 06jaCHY8a .. eTo 

Ha eAeH KOMnneKceH reHeTCKH MOAe" nOTpe6HM ce YWTe orpOMeH 6poj Ha HH~­

opMa4HM a ·:co KON "He MOHeHTanHO He pacnonaraMe. 
SUMMl\RY 
THE ORIGIN OF THE MELTS FROM WHOriE WERE FORr1ED THE VOICANIC 

ROCKS OF KOZUF MOUNTAIN 

B.Boev, Faculty or Geology and mining, Stip 
Having in mind the analytical results ror the vOlcainc rocks 
of Kozu!: the content or the rare earths in them together with 
the isotopic ratio ~r Sr87/ Sr86 which in the volcanic rocks of 
·Kozu! is 0.7088 - 0.7090, we may come to the rollowing conclusion. 
~he volcanic rocks or Kozu! are the product of melts which orginated 
from the neighbouring region or the continental crust and the 
upper mantle so to say, !rom the region where we have a large 
mingling or the material of the continental crust and the 
upper mantle. 
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